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selected for further study: ARP2, Tau, and a neurofilament subunit
(XNIF). hnRNP K knockdown in embryos severely compromised the
nuclear export and translation but not expression of all three mRNAs,
whereas knockdown of the target mRNAs yielded severe defects in
axon outgrowth and neuronal cytoarchitecture. These findings are
consistent with the idea that hnRNP K is a central element of a larger
posttranscriptional regulatory network that orchestrates the highly
dynamic expression of functionally interrelated genes that build and
organize the axonal cytoskeleton.
doi:10.1016/j.ydbio.2010.05.436
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Chromosomal regions associated with developmental mutations
in congenic inbred lines of chicken
Elizabeth A. Robba, Hans H. Chengb, Mary E. Delanya
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The University of California–Davis maintains a number of
developmental mutant chicken lines which have been studied for
their mode of inheritance and phenotypes since the 1950s. These
genetic lines segregate mutations causing craniofacial, limb, skeletal,
muscular and integument abnormalities. The phenotypes show
homology with human developmental syndromes and thus analysis
of the lines provide the unique opportunity for identifying causative
sequences or genes important in vertebrate developmental biology.
The maximum chromosomal region of interest (MAXRI) for ten
different developmental mutant congenic inbred lines was deter-
mined by genomic analysis utilizing a 60 K single nucleotide
polymorphism (SNP) array. Two embryonic lethal recessive muta-
tions, coloboma (co) and diplopodia-1 (dp-1), were investigated
further. Coloboma was localized to a 1.6 Mb MAXRI on the Z-
chromosome using the SNP chip; co results in craniofacial defects,
bilaterial facial coloboma, and absent or greatly reduced extremities
due to disruption in cartilage formation. The dp-1 mutant was linked
to chromosome 1 (MAXRI=0.72 Mb); the phenotype includes extra
pre-axial digits, dwarfism, and a mild cleft palate. Fine-mapping
strategies further narrowed the MAXRI's by over 700 Kb and included
new SNP development and analysis of new progeny showing further
recombination. Priority candidate genes will be discussed which were
established by comparative genomic analysis, i.e., review of the genes
in the regions and comparison to the literature in human and mouse.
doi:10.1016/j.ydbio.2010.05.437
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Transcriptional regulation of cadherin-7 during development of
the neural epithelium
Maneeshi Prasad, Alicia F. Paulson
Biology Dept., University of South Dakota, Vermillion, SD 57069, USA
Cadherin-7 (cad-7) shows a dynamic expression pattern during
development of a chicken embryo. Cad-7 is expressed in the migrating
neural crest cells (NCCs) while premigratory NCCs express cadherin-6B.
In neural epithelium (NE), the dorsal domain of the basal plate (lateral
NE) expresses cad-7 until stage 23; this expression gradually extends
ventrally towards the floor plate by stage 28. This cad-7 expressing
lateral domain is part of progenitor cell domains that give rise to V0 and
V1neurons. Given the role of cad-7 duringdevelopment, it is essential to
understand the regulation of its expression. The goal of this study is to
identify the gene regulatory elements required for dynamic expression
of cad-7. The promoter was identified as a 450 bp region upstream of
exon-1 that drives expression of a reporter gene throughout the NE
(examined at stages 17–21). However, cad-7 is not expressed in the
dorsal and ventral NE at these stages, suggesting the presence of
additional regulatory elements. Using tools to identify regions with
conserved transcription factor binding site (TFBS), nine evolutionary
conserved regions (ECRs) were identified in the intronic and intergenic
regions of cad-7 gene locus. ECR-1, containing a 230 bp core functional
sequence, together with the promoter drives expression of the reporter
gene in a subset of migrating NCCs and the lateral NE similar to
endogenous cad-7 expression. The transcriptional activity of the ECR-1
was also confirmed using chromatin immunoprecipitation for acety-
lated histones in this region. We are in the process of characterizing the
active TFBS in this region required for expression of cad-7.
doi:10.1016/j.ydbio.2010.05.438
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Novel transcription factor involved in neurogenesis
Emma K. Farley, Emily Gale, Nicole Gennet, Xinsheng Nan, Meng Li
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A novel zinc finger transcription factor, Dmrt5, exhibits temporally
and spatially regulated expressions in the developing anterior
neuroepithelium in the mouse and the chicken. In ovo electroporation
of Dmrt5 in chicken embryos causes a reduction in terminal
differentiation, as seen by a reduction in beta-tubulin III positive
cells. Furthermore, phospho-histone H3 staining indicates over-
expression of Dmrt5, but not GFP, causing a reduction in cells going
through mitosis. This is accompanied by prominent induction of Hes1,
a negative bHLH transcription factor, which when expressed at high
levels can inhibit neurogenesis by repressing proneural gene
expression [1]. Similarly, overexpression of Dmrt5 during neural
differentiation of mouse embryonic stem cells (mES) leads to an
upregulation of Hes1, whilst knock out of Dmrt5 during neural
differentiation of mES cells causes a reduction in Hes1 expression.
Chromatin immunoprecipitation experiments demonstrate that
Dmrt5 can bind to the Hes1 promoter, suggesting a direct interaction
between Dmrt5 and Hes1. This data indicates that Dmrt5 may
regulate neurogenesis by modulating Hes1 levels within the Dmrt5
expressing neuroepithelium. [1] Shimojo H, Ohtsuka T, Kageyama R:
Oscillations in notch signaling regulate maintenance of neural
progenitors. Neuron 2008, 58:52-64.
doi:10.1016/j.ydbio.2010.05.439
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MicroRNA-9 regulates neural progenitor proliferation and
differentiation in both pallium and subpallium by targeting
Foxg1, Nr2e1, Gsh2 and Meis2
Mikihito Shibataa, Hiromi Nakaoa, Hiroshi Kiyonarib, Takaya Abeb,
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MicroRNA-9-2 and -3 double mutant mouse telencephalons
demonstrate that microRNA-9 is required for neural progenitor
proliferation and differentiation in both pallium and subpallium by
regulating the expression of multiple transcription factors. In the
pallium, microRNA-9 suppresses Foxg1 expression for the production
of Cajal–Retzius cells and early-born neurons; this suppression is
countered by the AU-rich RNA-binding protein Elavl2 at later stages.
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Subsequently, microRNA-9 enhances Nr2e1 and Pax6 expressions to
promote progenitor proliferation in the ventricular and subventri-
cular zones. MicroRNA-9 targets Nr2e1 mRNA to enhance its protein
expression in cooperation with Elavl1 and Msil, and it suppresses the
expression of Meis2 that inhibits Pax6 expression. Concomitantly,
each cortical layer is reduced and the tangential migration of
interneurons into the pallium is impaired in the double mutants. In
the subpallium, microRNA-9 suppresses Gsh2 and Foxg1 expression
to negatively control progenitor proliferation for the production of
the striatum neurons; microRNA-9 also regulates the formation of the
pallial/subpallial boundary and ventral pallium through its regulation
of Pax6, Nr2e1 and Gsh2 expressions. Furthermore, the globus
pallidus is missing, the corridor is malformed and thalamocortical
axons and corticofugal axons are miss-routed in the double mutants.
doi:10.1016/j.ydbio.2010.05.440
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The same enhancer regulates the earliest Emx2 expression in
caudal forebrain primordium, subsequent expression in dorsal
telencephalon and later expression in cortical ventricular zone
Yoko Suda, Kenji Kokura, Jun Kimrua, Eriko Kajikawa, Fumitaka Inoue,
Shinichi Aizawa
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We have analyzed Emx2 enhancers to dissect Emx2 functions
during forebrain development. The FB enhancer we identified
immediately 3′ downstream of the last coding exon is well conserved
among tetrapods and unexpectedly directed all the Emx2 expression
in the forebrain: caudal forebrain primordium at E8.5, dorsal
telencephalon at E9.5–10.5 and cortical ventricular zone later than
E12.5. Otx, Tcf and two unknown transcriptional factor binding sites
were essential to all these activities. The mutant that lacked this
enhancer demonstrated that the Emx2 expression under the enhancer
is essential to diencephalon development and contributes to dorsal
telencephalon development and corticogenesis. However, the FB
enhancer did not have activities in cortical hem or Cajal–Retzius cells;
nor was its activity in the cortex graded. The Emx2 expression was
greatly reduced, but persisted in the telencephalon of the enhancer
mutant. There exists another enhancer for the Emx2 expression
unique to mammalian telencephalon.
doi:10.1016/j.ydbio.2010.05.441
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Characterization of the novel interaction between muskelin and
TBX20, a critical cardiogenic transcription factor
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The genetic regulation necessary for cardiogenesis is tightly
regulated by transcription factors like TBX20, a member of the T-
box (Tbx) transcription factor family. TBX20 is expressed in the heart
throughout development and missense mutations in TBX20 have
been found in patients with congenital heart defects (CHD).
Characterization of modifiers of TBX20 will help elucidate the genetic
mechanisms of heart development and CHD. A yeast two-hybrid
screen using an embryonic mouse heart cDNA library and TBX20b as
bait was used to identify potential modifiers of the TBX20 activity and
identified an interaction with muskelin (Mkln), a primarily cyto-
plasmic protein with potential roles in signal transduction machinery
scaffolding and nucleocytoplasmic protein shuttling .The hypothesis
of this project is that TBX20 is regulated by muskelin during mouse
cardiogenesis. To determine how muskelin regulates the TBX20
activity, the protein interaction, expression patterns, and functional
significance of the TBX20b–Mkln interaction will be characterized. In
cellular studies, I have shown that muskelin directly binds to the T-
box domain of only the TBX20b isoform by its kelch repeats domain.
Immunostaining of a myocardium cell line, transfected with tagged
TBX20b and muskelin, revealed colocalization in the cytoplasm.
Preliminary immunohistochemistry staining on embryonic mouse
hearts indicate coexpression in the endocardial valvular and
myocardial interventricular cells. Functional significance will be
explored using embryonic mouse cardiomyocytes.
doi:10.1016/j.ydbio.2010.05.442
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Prrxl1 expression in mouse nociceptive neurons is controlled by
alternative promoters
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The transcription factor Prrxl1 has a crucial role in the differentia-
tion/survival of nociceptive neurons of dorsal root ganglion (DRG),
spinal cord dorsal horn and functionally equivalent supraspinal areas.
Nevertheless, our understandingof the transcriptionalmechanisms that
control theproper spatiotemporal expression of thePrrxl1 gene remains
limited. To approach this issue, the 5′-flanking region of Prrxl1
translation start point was analysed by luciferase reporter assays using
a DRG-derived neuronal cell line (ND7/23). Three regions displaying
promoter activity were identified which are suggestive of alternative
promoter usage as a mechanism of control of Prrxl1 expression.
Moreover, 5′RACE analysis led us to the identification of Prrxl1 mRNA
variants containing distinct 5′UTR regions on Exon 1. These alternative
first exons have no consequences in the Prrxl1 open reading frame and
therefore are likely involved in differential mRNA stability. In addition, a
detailed analysis of the distal promoter revealed the presence of a bona
fideTATAbox thatwasvalidated by EMSA and site-directedmutagenesis.
Further analysis of this sequence revealed the presence of two adjacent
regulatory elements, one presenting a capability to strongly reduce the
combined activity of the three promoters and another one with the
potential to inhibit the repressive trait of the former. Altogether, the
present results led to the identification of Prrxl1 alternative promoters




The transcriptional co-repressor TRIM28 is differentially required
by KRAB zinc finger proteins during early mammalian
embryogenesis
Kristin E. Blauvelt, Maho Shibata, Maria J. Garcia-Garcia
Cornell University, Ithaca, NY, USA
TRIM28 (aka TIF1β and KAP-1) is a transcriptional co-repressor that
functions by inducing heterochromatin formation. The target specificity
of TRIM28 is believed to reside in its ability to bind different KRAB
domain proteins. Although KRAB zinc finger proteins represent the
largest family of transcriptional regulators inmammals, the functions of
individual members of this family are largely unknown. Our previous
workon chato, amutation in theKRAB zinc fingerprotein 568, revealed a
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